TNF-alpha inhibits isoproterenol-stimulated adenylyl cyclase activity in cultured airway smooth muscle cells.
Inflammation, increased cytokine production, and decreased responsiveness of airway smooth muscle (ASM) to beta-adrenergic agonists are characteristics of asthma. We questioned whether the cytokine tumor necrosis factor-alpha (TNF-alpha) directly impaired beta-adrenergic signal transduction in cultured canine ASM cells. Confluent ASM cells exposed to TNF-alpha (0.1-10 ng/ml) for 72 h showed lower maximal levels of adenylyl cyclase activity in response to isoproterenol (10 ng/ml; 14 +/- 4.3 vs. 7.5 +/- 1.3 pmol adenosine 3',5'-cyclic monophosphate x well(-1) x 20 min(-1), control vs. treated, respectively), despite no changes in beta-adrenergic receptor numbers (maximum number of binding sites = 4.8 +/- 0.72 vs. 4.5 +/- 0.81 fmol/mg protein, control vs. treated, respectively). Adenylyl cyclase activities in response to prostaglandin E1, NaF, or forskolin were not different in treated and untreated cells. These results demonstrate that a cytokine known to be increased during exacerbation of asthmatic symptoms directly impairs beta-adrenergic function in ASM cells and suggests a mechanism by which inflammation impairs beta-adrenergic receptor signal transduction in asthma.